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(57)Abstract 

PURPOSE: To obtain a semiconductor member capable of forming 
th integrated circuit of high integrating degree with good mass- 
productivity by a method wherein the main surface of a single 
crystal semiconductor layer is washed by ammonia hydrogen 
peroxide so that the roughness of the main surface becomes less 
than a specified value. 

CONSTITUTION: A main surface, provided with a so-called 4° - 

OFF ubstrate or the Si epitaxial layer 2 of a single crystal *• • ^Jl 

substrate 1 whose surface is slanted by 4° ±0.5° from the (100) 
surface normally, is ground In this case, the surface is washed by 
amm nia hydrogen peroxide having a volumetric ratio of 
NH40:H202:H20-1;1;5 for lOmin at the washing temperature of 
85° C, then, is washed by super pure water having a room 
t mperature for lOmin to obtain the center line average roughness 
of 0.4mm or less in the standard of Ra, which is specified by JIS 
standard X (B0601). Accorcfing to this method, the single crystal 
main surface becomes flat extremely and the single crystallinity of 
th same is improved. 
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1 

OH : Hi O2 : Hi 0= 1 : 1 : 5 &-5ifa$©7 

-jmmit^m^m^xmmmi o#. ft»a&8 

ffi*t*<frS¥J9fiS R a T 0 . 4 n m6lT©Sffi#tt^ 
OH : Hi O2 :Hi 0=1:1: 5&-5ffiJ&©7> : e 

-rmmtfcmfczm^T&mmi o#> tfc#ia&8 

RB*l»¥*Wlli. 1 0 0 Ot, 4^©SJCK^ 

S&»64 OnrnXy^^BSUfcR, X ? > :?MSg 
H#4M>i|g3lffi&3RaT?0. 4nmETF©*ffi'RSI«: 

sn** i an \,m#m 2 ce*©¥*#«it. 

[R#B4] fflratSreWMW. «WBS*LT 

1 ftt>bit^2 ttEfc©¥S#e?#. 
[K*«5] #fgJt**NH« OH:H, O 

i :H. 0=1 :1: 5 ft&if&|£©7 TiSIMt;* 

^laRaTO. 4nm«T©Sffift14£ : rr5ijMg,Ii 
[»#3B6] #«Jttf*NH« OH: H 2 O 

» :H a o=i : i : su&mi&wr^-Tmmbx 

^ISRatO. 4nm£O r ©£®#££:£U 100 
cc, 4i$|y]©sa&fc£iif2ft#&#©TTffliSfc#£ 40 
< •3jgLffoT^rl23feffi*^4 0nmXi/5 1 >^ib 

&ir. x^^>^«ia^ffiA^i>«^saaRaT?o. 

R¥»*¥^»teRtt&ftfc«*JlHPfc. 

zmxm 5 &n bgt*^ 6 cegt®¥«#£«. 
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5 IM&B 6 t'BB«©*«#:gg. 
GB9i©l&H&:R91] 
[0 0 0 1] 

©<k 3ft*J»#««fc«IB3(ff *«»*S«ifc**#*tt 
CBW-&. 

[0 0 0 2] 

[**©««j ¥«£.is i ^xAteftaiSftaiiiwwB 

[0 0 0 3] S'X^ARRfflfcDRSIJWBOJft* 

£«BK+©h5>;?;**£©^©^ft#«/hfci* 

©**tt±Kii»*fcttsi±i**a±T. a*?©©* 

TS. WAtf, DRAMICfc^T2 5 6Mh'-> h~l G 

K#J5jEi*tlSil6RJI©RJPfck 1. 0~1. 5nmi:fi 
*TiSKf£i&^a*&£. X> U7Uy->3LS»3**6 4 
msec*>f>12 8mse cgSCDRAM«Tt 

[0 0 0 4] 26tC, h7>^X^O^Sit*J:0SSiie> 
^feKT^^XTiSRfl:*** (NH. OH : Hi O 

2 : Hi O) imtfitoz. 

[0 0 0 5] ti5*«. «3fe©¥5S#fiH*Ttt. — «t= 
#ffl£ttTV>*»£©T>*:i7i8»^ifcK (#«ttt 
#NH 4 OH : Hi Oi : Hi 0= 1 : 1 : 5fc£iffi 

^tCttgffi(Ha*i*5 0 . 5 n mfiUtfCil* 
fin, WA«MOS-FETS:^Lfc«-&fctty-h 
«fl:Rffl»&H£E*^if©S*€j»fcS/S:Ht^5HB 

[0 0 0 6] A*^itt*ft**W#»««!:b 
T. 3 &KTB©jGn?tf ft&vU 3>-t>--(>xa 
I/-*- (SOI) S^XA*iaS*mJ6TUa. -€•© 

aftt*aT©#a*<*5*> 

[0 0 07] 1 . R«^M«<«ATilHMMIa»tijR 

2. J*i*j«IBttC:flinT^-5 

3. SiBSg^ffissniisjift^Biie 
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c 

s o i t l r« t> j£ < mm 3 nr n * t> © 

(c^^Es/^xt^sn-S^xntxtK^s i9iA6 
»9£-frT*«LfcSOI *XA (WD^itSO I 
XA) 

[0 0 0 8] IM^y^X (S IMOX : S e p a r a 
t i on by ion-implanted oxy 
gen) ^XAtttS i •«a¥S#S#*fc'f *>a 

Itfcfcorc**. ^^Jri&MjESW^f^Ey^X^XA 

[0 0 0 9] b^Lfctf^ S i 41SA¥«#£#Affi 
**(C8*-f *>&1 0 18 i on s/cm 2 «_kfc&A 

1M^y^A^XA[4, XJiWlCjiT* 

^7^X»)XAH ^©SBiC±3&L*:7> : Ex7i&& 
fc***ft»*ajB-r*fc, $BGadbtt> ftnmEUfc 

[0 0 10] ftSD^frttSO I !)lAtlt xft 

(OS i !)XAgfflSU |g-£>S i »)i;\SIgS<fcl 
TS i O2 JB«»jaLT*€f, JBXiO^xAS*-©^ 
xa©»ES i0 2 »«Hfcl4D£:bttfc»* |g~<E>C7 

xA©a&«H*w*bT» s i 02 m±\zs mm& 

«IC»^fc*-f ^^^X»>XAJ;Dt>ISattA*fi»-C* 

sew, war&anos 1 *«BivjH<ojBjpftm««i 

^xA±Hic*^TJB»»*Tr*xaTfc-r*;:t 

^XAgffit4^COg®[H]a#0. 5-0. 

[0 0 11] 

[»«##fttJ;5tnBi3 JbiELftJ:5fc, z.n 
*T©*W#aW«4*©«ffiiFatt*J:i«Kftttlcfeifi 
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[0012] *«wj4^sfie*©w)Bjs*«*L. « 

[0 0 13] 

\z, *&w\z£z>¥mtti$m\$, i«iff#»«sfts 

#SUfc**NH< OH:H 2 0 2 : H* 0= 1 : 1 : 

Dt»ltBi:aiitt«Wi«¥^ft*R aTO. 4n 
[0 0 14] C2:-p*IBa*W«:)i««¥«#»«:±fc» 

[00 16] 

iBatt^**lCfifffT*5. £<D¥##6I5 

^ ***t<«irr*j:t)9tT»#s. 

[0 0 17] 

[0 0 18] B 1 t4*»«6Dflaa:%Kjm(«f)CD¥9l# 

[0019] 01 Kfc^T, 1 14S i *«a*«T, a 
»tO*l3P(10 0) ®#>£4° ±0. 5 8 fi^c, 

40 ^Tfi!»a*HtaSn* fct<l4p* <zH^>aAJg 
fcRttTfcWC'b.kK 2|4*ISa»Rl±fcriifiS* 

tcs i xtr**v-wwre* sjPtt. »£u<*40. o 
f4cicos i xtf^+^^jUB^dtsn^xAW^ffi 
v+;i/S2^j>^<tt)is^e>n-&^®t4, S5*sscd 

feX TB 0 6 0 1J IC«feSnfc+*t«¥^ffl*RaT 

0. 2nm£lTta:t5T^*©3WI*UK 
50 [0020] 01 izm?*mftMtt*. #*IWrCNH, 
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5 

OH : Hi O2 : Ha 0=1 : 1 : 5©7>^X7$& 

*ft»*frTa#L. ^sicaftns^nT^^ttN* 

4 Oppb^T) T10#Wft»l/&PS 

*»M^*^T«fflSn*l»Elf«ifc»*tt> &&&& 

^^T^$n^7>^-7igeft*^*tt#fj£^LT 

Lti. ^O^Tt>^J^«, NH 4 OH^LTil, H#ft 
^ (tt) f2 9wt%EL+j , H! O2 tLX 

H&ft^ <#) m<D r3 0wt%A-f^l/-Hj , 
H 2 O^LTH j@*fi* (g^i:4 0ppb£t 

[0021] mmmi 

[0 0 2 2] ^MEHJdi^O. 2 nmaTfcW«Stlfc4 
0 rtr/nlU 0 16 cm- J ifi (S) «&H 2 S0< 
<Li8l§ft*iSI*H 2 O2 (DMSM mmttTH2 SO 
4 :Hi O: =4 : 1) (KR TH 2 SO< /H» 0 2 

fc»ftK*j;tfi^i««bft7y«a«ft*** (as 

JtTHF : H 2 O2 : H 2 0=0. 0 5:0. 1:9) 

>^X7i&&ft*#* (#«JtTNH4 OH : H* O 
2 : H 2 0=1 : 1 : 5) ICt^Tft^Lfc. -e<Z>&> 
SftlBa:[Rl^©S^*T2St#L, £e>tCN 2 ^S^T^M 
®«ffi* (1 0 OTCfcfiflESISSnT^*) tt#£fr^ 

n 2 *Ha*-p^t:>H5<^-ft:±D*a»s^ me 

CVDSilCP-r^yifc. *^T«ECVDK« 
^10- ( Tor rfilT©»E««rcU iffiKK**^ 
X <»S*#Bfln;il OppbKT) £7^*;Wfc©fc 
*60«a^^bTeBrtir«AUfc, ^LTSS (S) 
£30 Ot:iCjlD»LfcttffiT*fi (S) *ffli£**?5? 

cs) aH***ft«au&. <s) cdjo 

n«©)&*a*i/K s« (s) aB©**ftffla«tiBa) 

SflEHU **fc»«LfcaMR (S) gM^A^+IClM 

JBTf35ffift**ftffiaL&a« (S) ©*B©**ft» 
KT i & fc A, 2 & JRKftKO A 6 ttfc ^ - 1 * 6 

Ste (s) omw\*7kmx\$t/u£mt%~$tix^z>tm 
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I1 0 0 0SCCM, JE*80Torr, S&&9 5 Ot; 

o&ttxmm& (s) ©**ftjOT£u&tje*»c 

[0 0 2 3] H±RMl/fcck5C xtf^+^^Wfcfi 
ffifCOS l£« (S) aBOHflttRaTO. 2nm£TF 

»c«»*nT4$o, *fc, xt:**5'*jw&fiij0s i 
s« (s) sm«*3iT*»5n, ssfe«**s iS« 
(s) aaiic#*u*^*. sacDs i*^^^s i 

Sffi (S) aB5K*fiS*-5C:4:3j^*fc. 
10 [0 0 2 4] C©J;5fcUTff»L&**#W»S8 5 
< C07>^E-7i@Kft*^* (ft^JtTNH* OH : H 
: O2 : H* 0=1 : 1 : 5) XI 0*MBfti*U 
tH«©SficDj8«*Ti 0»Wft»U ZblzWimt 

;PMft« (stm) ssuc^ntf, tt»a©xi;^*i/ 

[0025] *^JS«fc*s^Ttt sixtr^i^;v 

a? ftfcJc^TfMffiLfc. -Tfcfc^ ±5£Lfc, 7>*-7 
iMft***tti>. SS^«^cmifi*%»«CDS i 

x^^+vt;n^B$, 1 0 0 or:tc^^^4BSw 

©SiC»ft (*+/r/y>yLfcB*fc«J:« ±a 
£©Mff SW^fc. $m<DW&}t3L*j?>ifm2 4 0 n 

HaiisB-g«i:a^< l u 

30 i X\i9*zs*)],moXy?>9&&£ffi\t* ^(D^M 
fi$Ra#0. 3nmEn r £S»T¥fflT*r>&. Ztl 

mx ¥?*is*)i®<o&&mm&xmx$>zz t * 

[0 0 2 6] ^^^^irUT^^nfcXbT^^v^^ 
0. 3/im©«»|ftMOS-FET^6«|J«StlSl 6 

n&SRAMKB©79-bX^'f^tt, 5~6nsec 

^ •c*0K3a»fposRAMSis*«a"c*&. ^©s^ 
wmmtv-himmts ixfcr^*v^;pBifH!*«« 

[0 0 2 7] ^%gj2 

[0 0 2 8] 02 K*5^T* 1 1 tt*ffid«**i>iB¥^a 
SRa*0. 2nmgffilC«ff^$nfcS«T, S i S« 
***ttfflT€f^ Siiffill^iifJniTfepi 

50 xh&<, 7ffi«aa«ffifiT£VieAs i»R±fc» 
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©t>©T&i\ 1 2«s i 02 mr. mmmfto. 1 

-1. 0/imi*T»^ MffiI£<DM O S - F E T $r 

»jfiT*a^tt*Mm^»+tfmt»<-rntfjaK 1 
3B*ieas 1 »RT*ojssiia»o. 0 1 

©MflbPSK l l S I O2 112 ©flttJ: t>ft« 

fctta-r*«J6ta:-3T^*. visas isnnon 

BttTfflT. ME©7>*X7ii»^*#Tilfe»Lfc 
[0 0 2 9] H2fcStt*«#«JK:aitt* : f*»rt 

[0 0 3 0] Kfc«©#|*S«T©*Jifccfcr>TfT o 
[0 0 3 1] gffllCH* SO< /Hi O2 fi-&**T5 

£bfc D ^©^-5V^;)4£S©fc&7>*x7jl& 
fcKfiizK (#8UtTNH« OH : H2 O2 : H* 0 = 
1:1:5) *«^Taffi©ft»*fro&, emiC^ 
T«H©A— r>r^*«tta^K:HacStifc. *©« 

i»MtiTMOS-FET02 0^y-h©*8HHl 
&mW£fc!&LtZo MOS-FET©y-ha<fc«ttH 
(lOOOt) tCJc^TJIJ $ 1 0 0 A\zm&h 

-FETiCfc^Tl 2MV/cmK±i:^5«nfcttlB 

ssssr* 

[0 0 3 2] S2tC^L^*«^gK»^0 3tC^t^X 

[0 0 3 3] piW«gl0 17 -10 ls cm- 3 ^) 
Sl©»Rl 4*5±tfa&«K£HF : Hj O : Ci H 
5 OH=l : 1 : 1 (#«jt) ©*«£»» U 
IE©* «#fcft©«JE*8BiqbT3 OmA/cm 2 09® 
SS£SSbfc. Z_tl\Z<k D> £«1 4©gtffiiC* 0 3 

(a) \Zmt£Hn$ 1JS1 5**fiEb&. £©^?Lg 
SiI15 ©?L«a«3&«»nmS«fl!>«»Taiaa:'bC!) 
T&D, ?L©K»KRl OnmiKT^ofCo 
£H* O: C2 Hs OH=l : 1 tfMBJt) ©ffctC^ 

n&7yn&gi€raib&. *ivr, h 2 so* :h 2 o 

2=4:1 («cB[Jt) ^*T5#IB»»U 
0»raU>Xft#bfc. *©&N2 »H5l*T* 400 
t3©l)0l»fcfTK ^tT^lTN 2 »©^ett« 
XT/t-xbfc 2£lC02 ^S^+T4 0 Ot:, 3 0 



(5) &BB¥5- 2 1 7 9 8 1 

u -t©aiHfc"b»ft;Hs»dtbfc, o 2 ssbsi+t© 

SiSi:»*Snfei^»ftRSHF:Hi O 
2 : H2 O=0. 0 5 : 0. 1 : 9 (SfiJt) i&T&ic 
U 7K^#ffl^*T9 0 1 OMffillL m 

»Hft*«0llMaaK:«A> Iffi (S) ^2 0 0-4 0 0 

V\ZtmLT7kmECR77X^ UOmTorr, 2 
0 0W) £BStfbT<fe&<* *^H 2 ftH<D$fft»&m 

f 2 jtfxfc±s5fiffijaa*fft>Tt>ja^. »*©»&, 

70 0 2 : 0. 0 3*a%jSfth H 2 : 5 0§i%M<?)F 
2 : 0. 5*«%jid^X*ffl^St¥SftSS*J4Ha 

[0 0 3 4] ;:©¥ffiftSn&*3LHJB 1 5±K\ 

vD&mzj:*), &m (a*b<«xhr^*->vjpj«fi 
K300-90 oicwieHoaafciHs-rs) ttjs 

0. 1-1 timmvs i visas 1 B^mitstat^ 

JLKJBl 5±fcriEfiS«-5 (H3 (b) ) . *&ttft£ 

20 &^TWU77>Xrty?&&mmLrz. -^bTXtf^ 
*->Y^J*fiffi©fiKS3 5 OTCfclfcieU ^X/l/ 
ytlO" 10 Torr, 3 mT o r r ©A r y^Xvg 
ffl^TT¥Sjb$nfc#?L!SSl 5±(CS ixmy 

t;ni3 ftj«fis*T*3ifr«tt ( 1 ) *nrz. 

[0 0 3 5] ZL<D£o\Zf&&2-&fcS ilW + yt^ 
11 3©*Bnai"iB+-£>aE¥lSaSRa , rttO. 3nm 
^oT^c (STMT81£bTfHffib£) . 

[0 0 3 6] C©i3tCJ^S^-&fcS \X\Z#*i/*)V 

[0 0 3 7] Ni 3JH«+fc»V>T, S3 (b) tC^b 

rc^**ffi« (i) tm^m^tmmz7>=e:^7mwt 
fii«*isfei*bfc <ft»P#W5 oo~6 oof» . ^nfc 

iOSi Xt^*S^;Wil 3©*jBtt#*T«BU 
*©*W;Mfc*»fcft£U Ao«©^M*^6©SJft 

[0 0 3 8] S3 (c) KSSf.fcSfc* ^~©S 

40 iSSll ©SSIC&ttfcJS 1 2 (JBJP 5 0 0 nm) £ 
»J«b**#»tt (II) (II) 
^03 (b) fc«bft4MM*«B (I) ttfeJC. flfiD 

[0 0 3 9] ^©^SgT, g33 (d) \Z7tt£o\z. m 

■B\ »8 0 0-9 0 OTCJCftlJIftbfc. ^©XS»Cctrj> 

m\z£r)£nnmi s^ic^snTv^pa^M*, m 
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[0 0 4 0] &\Z. 0 3 (e) lZ^-T^o\Z, SiSfi 

BSn&S ill 4S7y«»fc±o 
Tly^l/t. £tf>8SL X^ty^;i/Sill3©i 
ffittx??>^»*Sti&*t, 7y«K*rett*ftR 
ill 5l4Xyf>^n&4^fc. 

[0041] ^o&jlws \mi sw&mmmmtt 

[0 0 4 2] JS&S i \ZjtfLT\*Xy?>>?ttm*fttc 

mtvx\z, nm. yyik7>±-v& (nh 4 f) * 
7yft*» (HF) I;t77r-FM, iMBtfl;*^;*; 

&fc*3§* 1 7*3 t SJD Afc»«*fctt A i/77 

WtMzjt^Tmmrzz-t&pimt&v. ^^\z^m^t 

ykm&0jt$z$:&}LZ>Z.t\zJ:r)^ *oRj&mgv&:Mn 
TZCtiWZti. £Tc7)l3-)V%m\\TZ>Zit\Z£ 

a*w«fc<^ns i sxy5 i >y-rsct^-c€rfc. 

[0 0 4 3] A*y7 7^HM p t 1 ©HFSfiH X^ 
>if*fc*fLT, #£L<tel-9 5fig%, ^OSS 
KIJl-8 511%, S6fc»*KI4l-7 0M 

flf«U X7f>«WLT, «F*Kttl^9 5SJI 
%, J;D#3;L<tt5~90fiaK> ££tC#£L<& 

5-8 oaaxofBHTMesti*. 

[0 0 4 4] HFWSIt X7f>^ratT> #2; 

a. 

[0 0 4 5] H 2 0 2 Jg£te> Xy^>y&{C*fbT> 
ff£L<tel-9 5mS%, «kD#3;KB;5~90fi 
3%, <*&fc:#*L<«l 0-8 0M%T> rt^±fE 

[0 0 4 6] 7^a-^SH Xy^>^*(C3*U 
[0 0 4 7] jBfttt. #£b<te0-l 0 0^ cfc0» 

[0 0 4 8] *iai:ffl^ Sft*7;^-;kfix^7 
*3-*©4k -f V tr*7*3-*&£»&:i:fi* 



(6) <88B¥5-2 1 7 9 8 1 

JO 

[0 0 4 9] Z.(D£o\ZLT®t>ntcm3 (f) tC^$ 
n*Ml«©¥*#«tt (I I I) 14, >13r<DS i >>xa 

[0050] ±s6l&*jljihi scoxyf-yyxn* 
mrcmm<om3 <n [:ssn**»#»s a i d 

jo 3 (e) tc^u/cj;5tc, ¥m»mtmmmt j tomt< 

#*Li*<fcr>THSfc»* X^^>fJH13tS 
*<Dtcib\Z. 03 (f) K*TJ:3fc¥*#fiBfXy$? 

[0 0 5 1] £OS iX^ti/tJUl 3£H»»Lfc 

h (STM) fcj;ntf, *i€WI^?R 
a#0. 3 nmJUT£&&T¥£T&ofe:. V 

tCioT, 4OnmX7f>^iSL^0Rat)O. 

[0 0 5 2] BUKWLfcJcSIC, S i Oa JB1 2_h(Z> 
Sixlf^^y^HnimM, **G*©SA# 
a*©">XAj;0t)fi<*S*6nTVi-5fc»K, xA 

[0 0 5 3] H2fc*Lfc*»fr»a<3!>»2C!>ff 

50 [0 0 5 4] 04 (a) ]ZkT£v\Z, fg 1 <Ogfe ft 

AtfpIS 1 (ioo)SSii±i:, j»BMfc«i2£ 
TWJtLTSS, «I*t©aS*Ra = 0. 2n 

ma«lCW«b&»2<DSIE, fifiJA^itefe^lO 14 
cm- 3 ©^2©Si (100) SSI 6£&fl;ffiil 2t 
#ffi3i*TttD'&1**. ttD^SWCDft^tt, mi CO 

fg2a>S«l 6£BHS*©#j*fc£»3BI4 (b) 
IC5St*<k5fc, BfSOS 1UIW+0. 8 — 1. 2 urn 

40 ££2fbHSO I SMOSFET£MnS^ 0. 
0 5-0. ill 6 0»*H 

W^f£^£~f* K^Xyx^TfroTfc&^IC^teW 
9iT^^o 04 (c) K^TJ:3IC, SI 

m 1 6©affiir 1 0 0 ot:(ofiiCKftfc<toTKftjB 1 
7£»«u s 1 hi 6<D»S)W»s©tt£&a<fc5fc 

KfcHl 7tt, WAtf* #B«tt;HAD©BHF : NH 

4 F+H2 o+HFT?»* fc rntfAvi. mtmnzm 
50 %Lrcmm\tm2\ZKhrzmmtmm~?$>z><> m2<D& 
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n 



(7) 



5- 2 1 7 9 8 1 

12 



ftfcJ;Dfpj«UfcB2fcSt1Bje©*»#»« (2) \z ©#*asi»*l/&*«6**#«»SffilUfc. HttN 

il^Kft (1 0 0 0TC, 4P5W) £7>;Ex7>fi&{fc7t< , #x*y£>7n-fcJ;DijtT£, DXAliS-ftl 

iSi*ift& (1 OH) iftHDEIbTS i¥££19R$a 0kV*T««fc**LTL£3. £©fc», *XAft 

ffi«ffi^6 4 0nmXyf>^ilfcftOS I 4M££ 0^-6 fir (CiB'&**^--fc«:'5«* DTO< , *>X 

*R©xy^>^ffi3«H©Ratt0. 5 nmttTTfe A*i*it§utl:J:D, ^x;\t;/^f^;|/« 

[0055] mmms w [0062] b^u ±»b&j;5&^x/\©#«Kji: 

[0 0 5 6] C<D%Mm&m2\ZKLfc$iffiMtgteZ> bfc. ft*. £X8£*fitt;tf;*#Hfl-e fr 5 

jfttt, m^SS iffRl 3*t«*©S iSffil <> -S5©S5&Xg (WAtfttD^Xg*) 

3ft)fc*WHl 2iSiOi 01 7 6*LTtt«StlT -f ^XtSn&^iStt^+TSJSLTfcA^C: t\tS 

S ill 3<hS i0 2 IB 1 2£0#ffi#ttD'&1£«-e« [0 0 6 3] £|g«6 

[0057] ^-rT^co«igco^s^tco^T*(cfs # s i*ffi&**7^*jn?Hafc^6u &w\zmmt< 

XA*a&5MMfc***p t -H 2 0 2 *K:«-r. £© fcfc* Si*H*ISftftS*&ttl6^ ^©^xa* 

»u £©m>*fc»©««sa»*. £©&&££?) aa*«n«Av^ s ixt?**$/*;M&s&/t 

A*f«fcfct>. *Jt9tftte»ifil 0*A£»lrifc«K Sto-r*MC*flsUT^6, >A'rtT 

[0 0 5 8] 7>^-7a»fl:***lCiSifc»«©a 0* ^£T«±KIS£ira^F**D. £?UMW>&©# 

ttn««i 1 2 tmm*n$>z>. &. 

[0 0 5 9]g£ffl4 [0 0 6 4] ^jgW7 

H6tt*«M©»4©*««©«3«»WHHT*S. H ^RWMRfln 0 16 cm- 3 <DnMmfo±\zm2 8 5 OOA 

Mtci^^^nfc^^^ru^KftK-r^^T* tfm©*isas i»m±^ temtcmosms 

S. 06iC^V^T, 18HBPSG (#D>»J>H-^ RAMSKffbfc. CMOS©y-hfttt0. 3 /tm, 

#?;0 , 19USIO, Ni-. JgT*So »4D£im 40 *«*tt 1 6 MhV *-f. SfMffiLOC 

*j§*»tt* \to^^D^±\zur). izt&mmvntLZ&oiz, 1000 oAtu. ^© 

[0 0 6 0] **JB«TttBPSGtS i ONRt©lft X iD^mjE8 0keV, n->XM«ffl^*>aXS 

»-&i*-JcatiTRML&^ BPSG^cte&S J O* 5 x 1 0 1 1 c nr 2 K-X, JP^SEE 1 0 0 k e V 

R«l:DU7D-»tt©J:HCVD-C*dcLfcNSG (V 1 1 5 0<C, 2 h r s JDJftbTgttftbfc. £©S 

>H-y^^X) , PSG**3ttT»itT'bfi<, Si i¥££8Bi£H2 SO^ +H2 O2 ift#U *^b, 

ONMiCWIN, S i N**fc»«ft Stolid 7>*-7i§B^fc*3{i* (NH4 OH : H2 O2 : H2 

ith*imr$>%* O=0. 1:1:5) l?Sfe^b, Sfcfcft, Mite 

[0 0 6 1] %»«5 59 *ft»Sfrofc«» y-m<fcjp-Cl 0 0 0t:©F^< 
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(8) 

13 

IMfcte«fcDffai 5 0ABMtRft»dJbfc. y-hfcfc 
Spoly SiSCVDTMLfca, nMOSfflV 
-XHWW*>8AS7X1 0 16 cnr 2 K-X, iD 
j£®EEl 0 0 k e VT, pMOSfflV-XHHHt 
>aA^2xl0 1E cm- 2 H-X 3 5keVTfrK 

1 0 0 0tT5#B7X--;PLfc. S&fc, sni&sfi 
£LTBPSG£»J*U 3 ^£/^-x>:£/ 
U gSUfflA 1 - S i - CuS^/Xy^lriDfltRb 

[0 0 6 5] 1 0 0 0?ty^SKffL&*&» « 

[0 0 6 6] m 1 K7SL&^XA±K\ HBOSRAM 

[0 0 6 7] *36MOf XA^fflV^T, i-r>^ a? 

2 0 07JBI*CCDfcttfPL;fc. MCCDCBS^ 

4 B'CJnJRHeoHpaS^HO. 0 1nA/cm 



1$BB¥5- 2 1 7 9 8 1 

[0 0 6 8] 

[««©»»] H±RWbfcJ;5K:> *5BWfc.ktU£ 
[BBOffiW&lSH] 

m i ] *^©sg i <z>^M«**-r«a«wffiBT» 

[B2] **W©»2 0*lt«fc»-r«iC»»fffiHT» 

[B5] *«W©»3<0**«&*-r*SC«KWBT* 
1,11,14 S« 

2, 13 xhT^s^WMgfiJl 

12, 17, 18, 19 mmm 

1 5 $ftRm 

16 *»fi5/U3> 



11] 



[B2] 



im4] 



13 lo) 



-12 
-II 



M5] 



-16 
_I2 

-II 




[B6] 




lb) 



-16 
-12 



tc) 



17 
16 

4 — 12 
_ll 
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(9) 



2 17 9 8 1 



IB 3] 



14- 



— — =— i — : ; — ; — ► _ ' 



(b) 



14^ 



tc) 



1 1— 

12 • 



Id) 



l H.-.!>-:-;V:v:>vi^:>V>::.^ 



13 ~p 
15- 
14 



(e) 



i t 



(f ) 



I- 12. 
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